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Are they good for fish? 
1. Impaired Passage? 
2. Degraded Habitat? 
3. Recreational boater and tuber presence? 
4. Overharvest from anglers? 
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Goals and Objectives 
1. Assess complete barrier presence. 
2. Assess partial barrier presence. 
3. Evaluate overall hydraulic conditions. 
4. Determine presence of burst swimming 
barrier. 
5. Develop guidance for management. 
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Objective 3: Hydraulic Assessment of WWPs 
FLOW3D 
Hydraulic Model 
Data Analysis 
• Evaluation of raw movement data 
 
• Logistic regression analysis 
 
• Comparison of hydraulic model results 
 
• Evaluation of burst swimming barrier 
 
1. Are WWPs Complete Barriers? 
 Successful Upstream Movement Observed Successful Upstream Movement NOT Observed 
Figure 3.4:  Frequency of fishes that successfully moved upstream from the initial release location vs.[BPB2]  fishes that did not move upstream for all species and all MRT (n = 1639). 
 
Figure 3.5:  Frequency of fishes that successfully moved upstream at each location vs. fishes that did not move upstream for all species and all MRT (n = 2648).  
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ESTIMATE
LCI
UCI
Beta Variable Category 
Estimat
e 
SE LCI UCI 
0 [INT] INT 0.509 0.414 -0.303 1.320 
1 [MRT] 
ELECTROFISHING – – – – 
STOCKING 0.788 0.138 0.517 1.058 
DISPLACEMENT 1.666 0.154 1.365 1.967 
2 [EVENT] 
EVENT1 1.296 0.220 0.864 1.728 
EVENT2 1.557 0.257 1.053 2.062 
EVENT31 – – – – 
EVENT4 0.838 0.206 0.434 1.242 
EVENT5 0.030 0.137 -0.238 0.297 
EVENT6 -1.204 0.250 -1.695 -0.713 
3 [SPECIES] 
TROUT -1.100 0.283 -1.655 -0.545 
NON-TROUT1 – – – – 
4 [LENGTH] LENGTH 0.057 0.017 0.024 0.090 
5 [LOCATION] 
WWP1 0.123 0.687 -1.223 1.470 
WWP2 -3.685 0.816 -5.284 -2.085 
WWP3 -1.580 0.765 -3.080 -0.081 
CR11 – – – – 
CR2 -0.904 0.745 -2.364 0.556 
CR3 -1.019 0.557 -2.111 0.072 
6 
[LOCATION]
*  
[LENGTH] 
WWP1*LENGTH -0.078 0.035 -0.147 -0.010 
WWP2*LENGTH 0.130 0.045 0.042 0.218 
WWP3*LENGTH 0.030 0.039 -0.047 0.106 
CR1*LENGTH1 – – – – 
CR2*LENGTH 0.050 0.044 -0.036 0.135 
CR3*LENGTH 0.015 0.030 -0.044 0.075 
2. Are WWPs Partial Barriers? 
 
Figure 11a. Cross sectional velocities for a low and high flow condition at: a) WWP1; b) WWP2; c) WWP3 
  [BPB1]It seems like a summary table of observational differences among structures would be effective—maybe save for journal ms 
3. Hydraulic Conditions 
 
Figure 4.1:  (A) Modeling results for WWP3 indicates reverse flow around the high-velocity  
WWP1 WWP3 WWP2 
150 cfs 
30 cfs 
4. Burst Swimming Barrier Assessment 
1. Not complete barriers 
2. Data suggests a partial barrier 
3. Significant burst swimming effect not 
observed 
4. Alternate causes of impairment include: 
depth, turbulence, and fish behavior 
 
Results Summary 
Guidance for Management 
• Small adjustments in design elements appear to 
effect passage success 
• Possible for WWPs to meet recreation and fish 
passage goals 
• Implications of partial barriers are unknown 
• Site selection 
• WWPs with similar design characteristics and 
hydrology appear to function within range of 
salmonid burst swimming ability 
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